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(54) [TITLE OF THE INVENTION] 

COMPOSITION FOR A FINE PATTERN FORMING MATERIAL 



(57) [ABSTRACT] 
[Solving Means] 

A composition for a fine pattern forming material contains a water-soluble 
high-molecular compound, and a water-soluble crosslinking agent which 
induces a crosslinking reaction in the presence of an acid, wherein the 
composition generates a water-insoluble product in the presence of an acid, and 
the composition has pH (hydrogen-ion exponent) of 4.0-7.0. 
[Effects] 

A composition for a fine pattern forming material of the invention excels in 
storage-stability. 



[Scope of Claim for a Patent] 
[Claim 1] 

A composition for a fine pattern forming material, comprising: a water-soluble 
high-molecular compound; and a water-soluble crosslinking agent which 
induces a crosslinking reaction in the presence of an acid, 

wherein the composition for a fine pattern forming material generates a 
water-insoluble product in the presence of an acid, and has pH (hydrogen-ion 
exponent) of 4.0-7.0. 

[Claim 2] 

A composition for a fine pattern forming material, comprising: a water-soluble 
high-molecular compound; and a compound which comprises one 
condensation methylol group per molecule, 

wherein the composition for a fine pattern forming material generates a 
water-insoluble product in the presence of an acid, and has pH (hydrogen-ion 
exponent) of 4.0-7.0. 

[Claim 3] 

A composition for a fine pattern forming material, comprising: a water-soluble 
high-molecular compound; and a heterocyclic alcohol, 

wherein the composition for a fine pattern forming material generates a 
water-insoluble product in the presence of an acid, and has pH (hydrogen-ion 
exponent) of 4.0-7.0. 

[Claim 4] 

The composition for a fine pattern forming material according to any one of 
claims 1-3, wherein the pH of the composition is controlled by using a 
water-soluble basic compound. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the detailed pattern formation ingredient 
constituent which produces a nonaqueous solubility compound by existence of an acid. 
[0002] 

[Description of the Prior Art] In recent years, in the field of hard disk drive equipment, an approach 
spacing of line breadth forms various, very small metal plating patterns 0.5 micrometers or less with 
high degree of accuracy is desired with improvement in the recording density. Generally, after 
formation of a detailed plating pattern uses as a mask the resist pattern which formed the resist 
pattern with the photolithography technique and was formed after that and forms the plating film by 
the electrolysis galvanizing method or the nonelectrolytic plating method on [ various ] a substrate 
metal membrane, it is performed by the approach etching removes the resist film. 
[0003] On the other hand, also in the field of a semiconductor device, extraordinary detailed-ization 
is demanded also of the Rhine & tooth-space size or hole opening size of a resist pattern with the 
high integration. Generally, formation of the detailed pattern in a semi-conductor manufacture 
process uses as a mask the resist pattern which formed the resist pattern with the photolithography 
technique and was formed after that, and is performed by the approach etching removes various 
substrate film. 

[0004] Also in which field, in order to form a detailed etching pattern or a plating pattern, the 
photolithography technique for obtaining the detailed pattern of a resist serves as an important key. 
[0005] And in order to attain the demand to detailed-izing of this resist pattern, with the high 
resolution-ized technique, research of the exposing method which incorporated super resolution 
techniques, such as mask techniques, such as deformation lighting technology and a phase shift 
method, corresponding to a raise in NA or short-wavelength-izing is done. On the other hand, also in 
the resist ingredient, although progress into the ingredient which can respond to a chemistry 
magnification process from the novolak ingredient of g line and i line is achieved with 
short-wavelength-izing of the light source, in detailed-ization of a resist pattern, the limitation is 
generated by constraint of exposure wavelength. 

[0006] therefore, the tooth-space section or the hole section of a resist pattern obtained by the 
conventional exposure technique — further — **** — it considers as the ingredient [Hzing / an 
ingredient ] and there is a detailed pattern formation ingredient currently indicated by 
JP, 10-73927, A in the field of a semiconductor device manufacture process. However, with this 
ingredient, a problem may be in the preservation stability of that ingredient itself by there being 
possibility that pH (hydrogen ion exponent) value will become small, therefore using the unstable 
compound for the acid as a constituent. 
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[0007] This invention was made in order to improve the above-mentioned situation, and it aims at 
offering the detailed pattern formation ingredient constituent excellent in preservation stability. 
[0008] 

[The means for solving a technical problem and the gestalt of implementation of invention] That the 
above-mentioned purpose should be attained, in the detailed pattern formation ingredient 
constituent which produces a nonaqueous solubility compound by existence of an acid, this 
invention person paid his attention to pH (hydrogen ion exponent) of a system in order to hold 
long-term preservation stability. Consequently, (i) water soluble polymer compound and the 
water-soluble cross linking agent which produces crosslinking reaction by existence of an acid are 
contained. The detailed pattern formation ingredient constituent which produces a nonaqueous 
solubility product by existence of an acid, (ii) A water soluble polymer compound and the compound 
which has one condensation nature methylol radical in 1 molecule are contained. In the detailed 
pattern formation ingredient constituent which contains the detailed pattern formation ingredient 
constituent which produces a nonaqueous solubility product by existence of an acid and (iii) a water 
soluble polymer compound, and heterocycle type alcohol, and produces a nonaqueous solubility 
product by existence of an acid By setting pH (hydrogen ion exponent) to 4.0-7.0, the detailed 
pattern formation ingredient constituent found out holding long-term preservation stability. 
Moreover, it came to make a header and this invention for it being suitable to adjust pH by using a 
water-soluble basicity compound. 

[0009] Hereafter, in the detailed pattern formation ingredient constituent (i) which produces a 
nonaqueous solubility compound per this invention and also by existence of the acid which will be 
used by this invention if it explains in detail - (iii), one sort or two sorts or more of mixture of 
polyvinyl alcohol, water-soluble cellulose ether, polyacrylic acid, a polyvinyl acetal, a polyvinyl 
pyrrolidone, polyethyleneimine, polyethylene oxide, a styrene-maleic-anhydride copolymer, a 
polyvinyl amine, the poly allylamine, and oxazoline radical content water soluble resin is desirable as 
a water soluble polymer compound. Moreover, otherwise [ the above-mentioned water soluble 
polymer compound ], if it is a high molecular compound water-soluble by the copolymerization 
object by two or more kinds of the above-mentioned water soluble polymer compounds, there will be 
especially no limit. 

[0010] Next, as a water-soluble cross linking agent which produces crosslinking reaction by 
existence of the acid in the above-mentioned constituent (i), one sort or two sorts or more of 
mixture of amino resin derivatives, such as a melamine derivative, a urea derivative, and a glycoluryl 
derivative, is used suitably. 

[0011] Specifically, amino resin derivatives, such as a glycoluryl derivative whose methylol radical 
contents, such as urea derivatives, such as a melamine derivative whose methylol radical contents, 
such as a hexa methylol melamine, are 4-6 per molecule, and a dimethylolurea, and tetra-methylol 
glycoluryl, are 3~4 per molecule, etc. are mentioned. As for the loadings, water-soluble cross linking 
agent.water soluble polymer compound =1:100-2:1, especially 1:10—1:1 are desirable as a weight 
ratio. 

[0012] Moreover, as a compound which has one condensation nature methylol radical, 2-furans 
methanol, 3-furans methanol, N-methylol acrylamide, and N-methylol methacrylamide are mentioned 
into 1 molecule of the above-mentioned constituent (ii), for example. Moreover, if it is the compound 
which changes the condensation reaction other than the above-mentioned furan methanols or 
N-methylol amides from lifting water solubility to nonaqueous solubility between dyad, there will be 
no limit. The compound:water soluble polymer compound with which the loadings have one 
condensation nature methylol radical in 1 molecule as a weight ratio = 1:100-3:1, especially 1:10-1:2 
are desirable. 

[0013] Furthermore, as heterocycle type alcohol of the above-mentioned constituent (iii), dioxane 
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diols, such as 1,4-dioxane -2, 3~diol, 5-methyl-1,4-dioxane -2, 3-diol t 5, 6-dimethyl-1,4-dioxane -2, 
and 3-diol, are mentioned, for example. Moreover, if it is alcohol which changes the bottom 
dehydration of existence of an acid other than the above-mentioned heterocycle type alcohol from 
lifting water solubility to nonaqueous solubility, there will be no limit. As for the loadings, heterocycle 
type alcoholic:water soluble polymer compound =1:100-2:1, especially 1:10-1:1 are desirable as a 
weight ratio. 

[0014] Moreover, water-soluble plasticizers, such as ethylene glycol, can be added to the detailed 
pattern formation ingredient constituent (i) which produces a nonaqueous solubility compound by 
existence of the acid used by this invention - (iii). The same water solubility surfactant, such as 
Fluorad [ sake / on a membrane formation disposition ] by the three em company, can also be 
added. 

[0015] Especially if the various additives of a water soluble polymer, a constituent (i) - (iii) are 
dissolved as a solvent it will not be limited to the detailed pattern formation ingredient constituent 
(i) which produces a nonaqueous solubility compound by existence of the acid used by this invention 
- (iii). As this solvent, mixed solvents, such as a mixed solvent of water-soluble organic solvents, 
such as pure water, pure water, the mixed solvent of alcohol, such as a methanol, ethanol, and 
isopropyl alcohol, and pure water, gamma-butyrolactone, or N-methyl pyrrolidone, pure water, 
alcohol, gamma-butyrolactone, or N-methyl pyrrolidone, etc. can be used. 

[0016] The detailed pattern formation ingredient constituent (i) which produces a nonaqueous 
solubility compound by existence of the acid used by this invention - (iii) are characterized by pH 
(hydrogen ion exponent) being 4.0-7.0. As a compound for adjusting pH in that case, a water-soluble 
basicity compound can be used preferably. As a water-soluble basicity compound for adjusting pH, a 
water-soluble basic compound may be used among water-soluble amines, such as fatty amines of 
the 1st class besides the nitrogen-containing compound which has hydroxyls, such as 
triethanolamine, the 2nd class, and the 3rd class, hybrid amines, aromatic amine, and heterocycle 
amines, the nitrogen-containing compound which has a carboxyl group, the nitrogen-containing 
compound which has a sulfonyl group, the nitrogen-containing compound which has a hydroxyphenyl 
radical, an alcoholic nitrogen-containing compound, an amide derivative, an imide derivative, etc. In 
these, triethanolamine is especially desirable. 

[0017] In case pH is adjusted, if the value of pH is smaller than 4.0, a detailed pattern formation 
ingredient constituent will react gradually, a nonaqueous solubility compound generates, and if 
preservation stability is bad and larger than 7.0,-izing of the tooth-space section or the hole section 
of a resist pattern may not be able to be carried out [ **** ] further. 
[0018] 

[Example] Although an example and the example of a comparison are shown and this invention is 
explained concretely hereafter, this invention is not restricted to the following example. 
[0019] [Example 1 of comparison] polyvinyl-acetal 10g, 80g [ of pure water ], and isopropyl alcohol 
10g and tetra-hydroxymethyl glycoluryl 10g were added, churning mixing was carried out at the room 
temperature for 6 hours, and about 10% of tetra-hydroxymethyl glycoluryl water solution (pH=2.8) 
was obtained. 

[0020] Triethanolamine was dropped at 10g of water solutions obtained in the example 1 of the 
[example 2 of comparison] comparison, and the water solution adjusted to pH=3.8 was obtained. 
[0021] Triethanolamine was dropped at 10g of water solutions obtained in the example 1 of a 
[example 1] comparison, and the water solution adjusted to pH=4.1 was obtained. 
[0022] [Example 3 of comparison] hydroxypropyl-methylcellulose 5g, 95g [ of pure water ], and 
N-methylol acrylamide 10g was added, churning mixing was carried out at the room temperature for 
6 hours, and the water solution (pH=3.5) was obtained. 

[0023] Triethanolamine was dropped at 10g of water solutions obtained in the example 3 of a 
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[example 2] comparison, and the water solution adjusted to pH=5.5 was obtained. 

[0024] Triethanolamine was dropped at 10g of water solutions obtained in the example 3 of a 

[example 3] comparison, and the water solution adjusted to pH=6.7 was obtained. 

[0025] 88-mol polyvinyl alcohol 10g [ % of ] and 80g of pure water, isopropyl alcoholg [ 10 ] and 5, 

6-dimethyl-1,4-dioxane -2, and 3-diol 2g was added whenever [ [example 4 of comparison] 

saponification ], churning mixing was carried out at the room temperature for 6 hours, and about 2% 

of 5 and 6-dimethyl-1,4-dioxane -2, and 3-diol water solution (pH=3.2) were obtained. 

[0026] Triethanolamine was dropped at 10g of water solutions obtained in the example 4 of a 

[example 4] comparison, and the water solution adjusted to pH=4.2 was obtained. 

[0027] Triethanolamine was dropped at 10g of water solutions obtained in the example 4 of a 

[example 5] comparison, and the water solution adjusted to pH=6.8 was obtained. 

[0028] Next, the storage stability trial at 30 degrees C of the water solution obtained in the 

above-mentioned example and the example of a comparison was performed. A result is shown in 



Table 1. 
[0029] 
[Table 1] 
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[0030] 

[Effect of the Invention] The detailed pattern formation ingredient constituent of this invention is 
excellent in preservation stability. 



[Translation done.] 
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